The European Union has set ambitious targets for deployment of renewable energy sources to reach goals of climate change mitigation and energy security policies. However, the current state of electricity transmission infrastructure is a major bottleneck for further scaling up of renewable energy in the EU. Several thousands of kilometers of new lines have to be constructed and upgraded to accommodate growing volumes of intermittent renewable electricity. In many countries, construction of electricity transmission projects has been delayed for several years due to concerns of local stakeholders. The innovative BESTGRID approach, reported here, brings together transmission system operators (TSOs) and non-governmental organizations (NGOs) to discuss and understand the nature of stakeholder concerns. This paper has three objectives: (1) to understand stakeholder concerns about the deployment of electricity transmission grids in four pilot projects according to five guiding principles: need, transparency, engagement, environment, and impacts on human health as well as benefits; (2) to understand how these principles can be addressed to provide a basis for better decision-making outcomes; and (3) to evaluate the BESTGRID process based on feedback received from stakeholders and the level of participation achieved according to the ladder of Arnstein. This paper goes
Introduction

Goals of Climate Change Mitigation and Energy Security Policies
Climate security goals require a significant reduction of the level of CO2 and other greenhouse gas (GHG) emissions to mitigate the potentially catastrophic risks of climate change [1] . However, anthropogenic GHG emissions continued to increase in the period from 2000 to 2010 with CO2 emissions from fossil fuel combustion and industrial processes contributing about 78% of total GHG emissions. Energy supply contributes to 47% of this increase [2] . To achieve climate security goals, emissions should be cut by 50% globally, and by 80% in industrialized countries by 2050 [3] . To achieve the mitigation scenario of 450 ppm CO2 by 2100, reductions of over 90% of CO2 emissions from energy supply-compared to 2010 levels-are needed in the period between 2040 and 2070 [2] . In 2011, the European Commission published a roadmap to achieve a reduction of GHGs by at least 80% by 2050 [4] . The roadmap foresees five alternative pathways; for all of these, renewable energy generation plays a significantly stronger role than it does today. Furthermore, the goals of European energy security policy require that energy generation is restructured toward a greater share of renewable and low carbon sources [5, 6] . In October 2014, EU leaders agreed on the 2030 policy framework for climate and energy, which set a GHG reduction target of 40% compared to 1990, as well as an increase in the share of renewable energy to at least 27% of the EU's energy consumption by 2030. Security of energy supply is a high priority in the European policy-making process and the electrical power transmission system is an essential element to achieving this goal. The 2030 framework sets policy targets and different aspects and dimensions of energy security are discussed, from "availability of sufficient supplies at affordable price" [7] to "uninterrupted physical availability on the market of energy products at a price which is affordable to consumers" [8] . According to the International Energy Agency, energy supply is secure if it is adequate, affordable, and reliable [9] . According to [10] energy security has several dimensions, including acceptability and social and environmental stewardship. This aspect of energy security is often associated with unacceptable environmental and social impacts and a significant number of existing scholarly articles on energy security include environmental performance of energy systems in their definition of energy security [11] .
Today, the grid is considered to be one of the major barriers to a further increase in renewable energy sources. There are also reasons to believe that to guarantee a reliable and secure electricity supply, construction of a new electricity transmission infrastructure is needed, as well as upgrading the existing one. In particular, cross-country interconnectors are required as well as the deployment of smart grid technologies to manage and optimize different energy supply options. According to the Ten-Year Network Development Plan [12] , which was developed by the power transmission system operating body ENTSO-E, the construction of roughly extra 52,300 km of high voltage power lines across Europe is required. The extension of electricity grids by only 1.3% per year will allow for an increase of 3% of generation capacity and integration of 125 GW of renewable energy sources [13] .
Currently, several options to provide the required energy transition are under discussion. These include key elements such as geographically dispersed units, integration of different renewable sources, storage, integration with demand (including adapted demand), and decentralized generation in micro-grids. Additional research about the need for large-scale transmission projects is required, especially in light of the growing importance of distributed or decentralized energy generation (DG) and its consequences for the development of the grid and for high voltage transmission. The term DG applies to electric power generation without distribution networks or on the customer side of the network. Even though DG might have significant benefits, such as reduction of network losses, it could also have additional costs; for example, the protection system may need to be redesigned [14] . Therefore both options, centralized and decentralized energy generation, should be considered. Currently the process of constructing, extending, and upgrading electricity grids in Europe is extremely slow, and stakeholders question the need for infrastructure projects as well as the assumptions used to determine this need. Claims that new developments are needed to deliver the energy future they favor are also met with skepticism [15] [16] [17] [18] [19] . Failing to reach an agreement with local stakeholders on the deployment and siting of projects can cause lengthy and costly delays to the planning process and can even jeopardize the project altogether [20, 21] . However, despite substantial efforts in recent years (TEN-E Legislation and national legislation in several EU countries requesting participatory activities) for addressing stakeholders' concerns, scientific evidence of the efficiency of action is still missing.
Taking into account the reality of existing conditions, we examine participatory governance in climate change mitigation and energy security, using existing evidence regarding stakeholders concerns. We formulate and address the following research questions:
-What are the main stakeholder concerns about deployment of electricity transmission grids in Europe? -What are successful actions to address these concerns? -What level of participation can be achieved in electricity transmission infrastructure project siting in Europe?
Background
Stakeholders Concerns beyond Not-in-My-Backyard Behavior
Today, stakeholders' concerns about new transmission line infrastructure are different, compared to when the existing architecture was built in the early 20th century. At that time, infrastructure projects were viewed by many as representing technological progress, providing jobs and contributing to increased levels of social wellbeing [22] . Now transmission line infrastructure is viewed by many as a blight on the landscape and a threat to biodiversity, with negative impacts on property values [23] . Furthermore, in past decades a series of technological accidents and environmental disasters negatively influenced stakeholder perceptions and acceptance of new infrastructure [24] . Environmental NGOs have contributed to this discourse by explaining and highlighting the impact that technologies and infrastructure projects have on nature and human health. Today, local citizen groups and NGOs are able to quickly mobilize and articulate opposition towards or support of infrastructure projects [24] . Such a change in views can be partially explained by the distinction proposed by Inglehart (1995) on materialist and post-materialist values; he argued that value priorities shifted significantly in the last decades of the 20th century, from concerns over economic and physical security towards quality of life and freedom of self-expression [25] .
It is, therefore, important to understand stakeholders' concerns [20] , which are often connected with externalities caused by grid transmission projects, such as the visual, health, and environmental effects as well as perceived loss of property value [26] . These concerns are generally defined as not-in-my-backyard (NIMBY) behavior [27] . The classical understanding of when NIMBYism will arise is when the advantages of the renewable energy sources (RES) projects are perceived to be only at global or national levels, while the impacts of such projects mainly affect only the local population and environment [28] .
Pronouncing a local response to new development as NIMBYism can itself be biased, and it is necessary to bear in mind that the NIMBY concept has been frequently questioned, for example by Wolfsink (2012) [29] . In a larger sociopolitical context, NIMBY terminology is frequently used to explain local opposition as selfishness, irrationality, and ignorance. If a researcher applies this concept, they also seem to classify local opposition as such [27] . Often concerns go beyond NIMBY and are about procedural justice, such as the lack of opportunity to express views; this feeling that "voices are not heard" can lead to local opposition [30] .
There is also a great difference between accepting deployment of RES in general, and acceptance of the reality of RES generation, an electricity transmission project, or a company on the ground [31] . Often the attitudes of inhabitants towards RES projects can be influenced by factors such as trust in the company, the perceived need for the project, or impacts during and after the construction phase. Opposition to the project can be generated by inhabitants' skepticism towards the company or the authority that wants to develop the project. There is evidence that many protesting inhabitants do so because of their opposition to a company's energy policy or because of the way the project was planned and implemented, rather than specifically opposing infrastructure itself [32] . Inhabitants' skepticism may also be considered as a place-protective action, caused by a reaction to developments that might disrupt existing emotional attachments and threaten place-related identity processes [33] . Public opposition to a project also often focuses on environmental impacts during the installation and construction phases of the project [28] .
However, the most frequent concern is local stakeholders questioning the need for a project. In particular, local communities often question the necessity of large-scale infrastructure to address a global problem such as climate change [34] . In the case of electricity transmission projects, stakeholders often want to understand the purpose and possible alternatives-for example, decentralized energy generation [29] , which foresees deployment of energy generation near the point of use [35] , therefore potentially matching supply with demand. The results of a survey conducted with stakeholders at local and national levels do not support the assumption about a gap in responses but rather show the value of adoption of the place-based approach [36] .
Growing Importance of Public Participation
According to the Universal Declaration of Human Rights, people have the right to participate in decision-making that affects their lives [37] . There has been no clear evidence of the efficacy of participatory processes in addressing stakeholders' concerns. More specifically, there are multiple ways to design and run a participatory process, but no clear rules to guide stakeholders in choosing the most effective strategies. The traditional view was that decisions regarding technical issues should be concentrated in the hands of experts and scientists [38] . For example, some scholars suggested that stakeholders' involvement in complex decisions may be limited with regards to capacity and knowledge; for example, the ability of stakeholders to understand concepts of "uncertainty" and "variability" might be limited, therefore leaving the leading role in the decision-making process to scientists would be best [39] . However, the need of local stakeholders' participation is being increasingly recognized, as expert knowledge can also be limited, particularly in relation to local knowledge on the ground. Moreover, in some cases, experts disagree among themselves [40] and local knowledge can become decisive for conflict resolution.
Evidence shows that the conceptual approach towards "social acceptance," which dominates in the literature, can be biased and misleading if it is understood as passive agreement to something that one cannot change [41] . In the past, project developers frequently used this understanding of acceptance to assess the efficacy of the participatory process and therefore provide stronger arguments in favor of the project. However, decision-making in participatory governance processes can even result in the cancellation of the project or deliver new alternatives, like construction of alternative infrastructure or use of a different geographic location [22] .
The terminology "acceptance" is multi-layered and multi-dimensional. In relation to energy innovation, acceptance was studied by Wüstenhagen et al. [34] and includes a number of potential attitudes towards energy innovation (including RES), such as apathy, passive acceptance, approval, and active support. Such acceptance can take place in policy decision-making, markets, or communities. The definition of "acceptance" by Wüstenhagen is currently used by most researchers to introduce the institutional character of acceptance. It also includes sociopolitical acceptance of new institutional frameworks, for example about how to re-structure decision-making processes towards necessary involvement and participation, as well as institutional shifts in the energy sector away from top-down, centralized, large-scale, fossil fuel-based energy generation, towards inclusive decision-making.
The term "social acceptance" is a multifaceted concept and refers to acceptance of all relevant stakeholders. Otherwise, we refer to acceptance of a certain group as "acceptance by the local public," "acceptance by energy companies," or "acceptance by local governments". When the term "acceptance" applies to laypeople, such as inhabitants of affected communities or citizen of certain countries, we speak about "public opposition" and "public involvement." It should be noted that social acceptance referring to stakeholders in favor of infrastructure has been studied much less frequently [26] . The position of the proponents is not often questioned; those opposing the development are seen as the issue.
It remains a challenge to understand how the broad concept of energy security, the related need for grid infrastructure, and the complexity of the entire system can be embedded and based on participative democratic practices leading to better outcomes. Research exists on the factors that influence local communities' acceptance of new power lines in light of a transition to low carbon energy generation [41] . However, available evidence is limited, and generally linked to "willingness to pay" research.
Indeed, from the policy perspective, the assessment of the need for large-scale electricity transmission infrastructure is included in scenario frameworks and national power grid plans, which should be consistent with European grid plans and scenarios developed by the grid operator. However, only in a few European countries are these assessments of need the subject of consultation with stakeholders. Furthermore, evidence has shown [41] that research and policy processes should abandon the prescriptive assumption that we know a priori who is "right" about the need for a project. For example, a meta-analysis on existing research about public attitudes to wind power showed that the entire discourse about wind infrastructure siting was dominated by five key assumptions: the majority of the public supports wind power, opposition to wind power is deviant, opponents are ignorant and misinformed, the reason for understanding opposition is to overcome it, and trust is a key. This research showed that trust is indeed a key issue but that a greater trust must also be given to stakeholders and to their knowledge during the decision-making process [42] .
In view of the evidence mentioned above, and the need to address increasing public opposition, a number of European countries have developed measures to address citizens' concerns and translated them into legal requirements aimed at improving and defining regulation for stakeholder engagement. Stakeholders' feedback has led to a more careful evaluation of the standards for minimum distances to settlements, clear and robust rules for nature protection and mitigation measures, more transparent planning processes, and a greater ability to influence them [16] . These are all important elements contributing to the legitimacy of the infrastructure siting process and the acceptability of its outcomes.
In order to understand the outcomes of the participatory process, it is necessary to evaluate the process itself. Usually, such a process incorporates certain characteristics that might have an influence on its effectiveness [43] . Most of these elements discussed in the literature are procedural rather than substantive [44] , therefore it is easier to evaluate how effective the entire process is, rather than the efficiency of single measures.
One of the most well-known methodologies used to evaluate the participatory process was developed by Arnstein (1969) [45] and Rau (2012) [46] . According to Arnstein's ladder, there are eight elements of participation, classified into three levels ( Figure 1 ). These levels represent the range of intensity in citizen engagement.
Figure 1.
Ladder of participation [45, 46] .
At the bottom of the ladder, the "non-participation" level includes two very different elements: manipulation and therapy. Manipulation occurs when powerful actors use less powerful and/or disadvantaged population groups to achieve their goals. For example, energy companies in previous centuries sited copper mining infrastructure in developing countries [47] . The therapy element is instead applied to cure a problem or to educate the stakeholders involved. This is a sort of "Decide-Argue-Defend" model that achieves public support largely through public relations for a proposed infrastructure development plan.
The second level, "tokenism," includes informing, consultation, and placation. Informing is one of the steps necessary to legitimize the process. However, this level only allows for a one-way flow of information and participants are not provided with channels for feedback. Public participation is excluded as there is no opportunity for the public to influence the decision-making process. The public is only informed about decisions that have already been made. Unlike in therapy, the intention here is to share information, providing a certain level of transparency about the project and decision-making processes.
At the same level, "consultation" represents the opportunity for the public to provide input during the decision-making process. Local residents are asked about their concerns, and these concerns should be considered by the project developers. Each input also receives a response explaining how it was considered in the final decision. In this phase, a set of tools to collect stakeholders' concerns is suggested and includes data collection via surveys, neighborhood meetings, and public enquiries.
Placation is the next step on the ladder, in which special cooperation, mainly with representatives of stakeholder organizations, is put in place by, for example, setting up advisory roles. In this case, project developers retain the right to judge the legitimacy or feasibility of the advice. At this level stakeholders are invited to participate in the process before any decision is taken and are provided with multiple opportunities to influence the decision-making process. The third level is about citizen power and includes partnership, delegated power, and citizen control. In partnerships, the power is redistributed through negotiation between citizens and power holders who share planning and decision-making responsibilities. The have-not, poor, or powerless citizen can negotiate and engage in trade-offs with power holders through, for example, joint committees. Citizen control occurs when citizens handle the entire process of planning, policymaking, and management of the project with no intermediaries. At this level citizens also have the majority of the decision-making seats in the committees, or full managerial power.
BESTGRID Approach
This innovative approach was developed in the framework of the BESTGRID project (www.bestgrid.eu). Its goal is to deploy electricity grids with the minimum possible impact on the environment. The approach also stresses the need to involve stakeholders in the decision-making process as early as possible. This approach was also formulated in the European Grid Declaration (EGD) on Electricity Network Development and Nature Conservation in Europe [48] , which defines a set of principles on how to build power lines without harming nature. The Declaration was developed under the guidance of the Renewables Grid Initiative (RGI) secretariat and signed by more than 30 large institutions across Europe.
In 2013 RGI was granted funds within the European Commission's "Intelligent Energy Europe" program to implement the verbal commitments contained in the EGD in real projects on the ground. This resulted in the project BESTGRID-testing better practices. The consortium consists of five TSOs, Elia, TenneT, 50Hertz, National Grid, and Terna; national NGOs Germanwatch and BirdLife International; several local NGOs, such as Bond Beter Leefmilieu Vlaanderen vzw (BBL), Natagora, Fédération Inter-Environnement Wallonie (IEW), DUN, NABU; scientific research institute IIASA; and RGI as coordinator. The BESTGRID project is based on the involvement of stakeholders, such as NGOs, in joint development and implementation of action plans to deal with issues of public acceptance and environmental protection by siting electricity transmission infrastructure. It suggests that the joint efforts of four TSOs, as well as national and local NGOs-backed by academia-could contribute to a higher level of stakeholder engagement and a better understanding of stakeholders' concerns, using five pilot grid development projects as case studies. NGOs and academic institutions help TSOs improve their stakeholder engagement and environment protection by jointly developing action plans. However, as all pilot projects covered by BESTGRID are still ongoing, it is uncertain to what extent the feedback from stakeholders will influence the outcomes of the projects.
All the BESTGRID pilot projects are high-voltage transmission lines. These are usually operated by one national transmission system operator. Germany is an exception, with four transmission systems operators. There are currently no high-voltage lines operated by third parties in Europe. The only exception is merchant lines-commercial investments that are not regulated assets and not part of remuneration schemes, which foresee a fixed rate of return. Usually merchant lines are leased to grid operators or private actors for specific purposes, so their numbers are very limited. In this paper we discuss high voltage lines in AC and DC up to a voltage level of 380 KW.
Superconductor high voltage (SCHV) technologies are potential alternatives and these innovations are already in operation in a number of places, such as Korea and China. Even though this innovation is not widely applied, it could be scaled up soon. Indeed, this is an issue of sociopolitical acceptance relevant for high-voltage (HV) transmission, as SCHV might substantially reduce environmental impact, particularly in terms of visibility and electro-magnetic fields. However, the existing regulatory framework in Europe is not yet ready for this innovation, and therefore we do not discuss it in this paper.
Here, we examine the concerns of stakeholders in light of the following five subject areas or guiding principles: need, engagement, transparency, environment, and benefit. These principles were identified in the scientific literature as being crucial to understanding existing support of or opposition to the siting of infrastructure projects [26, 35, 42] .
We have already discussed "need"; the principle "engagement" refers to the need to engage civil society, in particular local communities as well as other interested stakeholders. Engagement is a twoway communication process, which foresees not only the provision of information but also the collection of views, perceptions, and concerns on a particular project and its relation to the broader achievement of the energy transition. Engagement goes beyond simple consultation, which is also a two-way communication process, and implies not only that information is exchanged constantly between public and project developers but also that there is dialogue and negotiation between all parties. This allows for changing of opinions and influences decision-making [39] . Evidence shows that the engagement process should start as early as possible [49] . However, the optimum time for engagement is still unclear because the concept of "as early as possible" can result in a process that starts "too early" to be meaningful to stakeholders, whereas delaying the process could result in stakeholders feeling that they were consulted "too late." Hänlein (2015) described the risk of missing the optimum time for engagement as the "participatory paradox" [50] .
The principle "transparency" states that information about the project and decision-making should be transparent at each stage of the process, and the potential for stakeholders to influence the outcomes should be made clear. Transparent participatory processes should be built on discussions and inputs from local stakeholders and involve views and concerns regarding possible alternatives, technologies, impacts, costs, compensations, and benefit-sharing options.
The principle "environment" is based on the fact that, in Europe, environmental protection law is well developed and rather strong. However, the quality and accuracy of implementing environmental protection laws vary substantially from country to country. The value and benefits of fully implementing existing legislations are not fully appreciated across Europe. This principle stresses the need to understand the views and concerns of different stakeholders regarding environmental protection and to address these concerns by planning and constructing new infrastructure. This planning process should also involve feedback from local stakeholders to help avoid harming the environment. Strategic environmental planning also provides an opportunity to consider local stakeholders' concerns related to the possible impacts on human health-such as electro-magnetic fields (EMF)-and to design routes that avoid protected areas and human settlements.
The principle "benefit" investigates the possibilities of providing benefits or compensations to local communities [51] as well as creating additional co-benefits for local communities.
The BESTGRID project provides an opportunity to involve a select group of targeted stakeholders in each pilot project. The process of selecting stakeholders was very different across all pilot projects. In the case of Stevin and Waterloo-Braine's Alleud connections of Elia, the local NGOs BBL and Fédération Inter-Environnement Wallonie (IEW) firstly conducted stakeholder mapping to understand who the active stakeholders were. Then the NGOs invited these stakeholders for workshops and round table discussions. In pilot projects by TenneT and 50Hertz, stakeholder events were organized in cooperation with local NGOs and invitations to participate were sent out to a broader range of stakeholders. In the pilot project of National Grid, invitations were sent to a number of stakeholders who already had experience in cooperating with the TSO. These were mainly civil society organizations' representatives and residents of affected communities, the private sector, and authorities ( Table 1) . BESTGRID also provided funds to enable national and local NGOs, such as Germanwatch and BirdLife, to be directly involved in designing the TSOs' activities on engagement and the environment by providing comments on action plans and guidance on how to address environmental protection and engagement concerns. 
Transparency
Workshop with local residents to provide information on planning.
Public information events, media campaign.
Workshops in two communities to provide information on planning.
Mini-workshops in two communities with civil society organizations. 
Engagement
NGOs
Benefit or compensation
Not foreseen at the current stage.
Questions about the "need" for the project were addressed in a series of workshops with stakeholders, where local residents and representatives of organizations could express their concerns and ask TSOs directly for additional information. Round table discussions were mainly used to address the issues related to the "environment" and "engagement"; environmental NGOs were also able to provide their input and advice on environmental protection during the planning phase of the projects. The TSO 50Hertz also addressed the issue of the EMF and its impact on human health.
The process also included several project meetings where the BESTGRID team members discussed the progress of the action plan's implementation and provided their comments and advice.
For instance, NGOs advised TSOs on how to approach local residents. The decisions on actions were taken and realized jointly by TSOs and NGOs.
Methodology
Data on Stakeholders' Concerns and Feedback Regarding the BESTGRID Approach
Data were collected by the joint efforts of the entire BESTGRID team, the International Institute for Applied Systems Analysis (IIASA), and the Renewables Grid Initiative (RGI), as well as national and local NGOs such as Germanwatch, BirdLife, IEW, BBL, DUN, and NABU. IIASA developed data collection protocols, provided input and methodological guidance on different data collection methods-questionnaires, surveys, and feedback forms-and analyzed the results. IIASA, Germanwatch, and RGI provided records of public information events and round table discussions for all pilot projects. Locally involved NGOs such as NABU, DUN, IEW, and BBL provided feedback forms about the BESTGRID project.
In Belgium, IEW and BBL, in cooperation with IIASA, conducted extensive in-depth interviews with local stakeholders. The interviews were based on an open-ended question survey intended to identify concerns of key stakeholders, such as impacts on the environment and human health, as well as land use and energy supply planning issues, for both overhead lines and underground cables. Interviews also provided an opportunity to collect feedback about the BESTGRID project. Interviews lasted approximately two hours and were recorded. Scripts from all the interviews were provided to IIASA in French for analysis of recorded concerns.
As the major goal of the research was to understand stakeholders' concerns, we mainly collected views, feedback, and concerns from organized stakeholders representing civil society, so that we could address the issues of social acceptance or opposition to the projects. All interviews, focus group discussions, and observations were conducted with consideration of ethical issues, such as informed consent. Participants were informed of the goals of the BESTGRID project, and were assured that their concerns, views, and opinions would be the subject of scientific research. Chatham House rules were applied to guarantee the anonymity of participants.
We applied content analysis and data mining to understand which concerns were expressed most frequently. Content analysis is often used for interpretation of documents, which are used for communication processes on infrastructure siting. This method is used to identify evidence from texts such as the frequency of most used words [52] . The material for analysis came from reports about public information events produced by the TSOs and NGOs, as well as from interviews conducted by the NGOs and observations on the site of public information events.
In order to map the interactions between NGOs and TSOs in the pilots of the BESTGRID project, we applied the framework on participation development, as proposed by Arnstein and Rau, to map different levels of stakeholders' participation. We applied this framework to understand how cooperation between TSOs and NGOs could foster public acceptance by minimizing conflicts and, therefore, enhancing the efficiency of the process of deployment of electricity transmission grids.
Case Study Method
The multiple cases study was used as our research design [53] . The case study allows holistic analysis of events, decisions, projects, policies, institutions, or other systems [54] . This method has been applied in a range of disciplines such as psychology, sociology, economics, political science, geography, and medical science. It has gained popularity recently in testing hypotheses and researching questions that are difficult to answer with existing statistical methods. Focusing on large-scale infrastructure projects, such as the Channel tunnel between Great Britain and France, the case study method helped to identify biases in the decision-making process regarding large-scale infrastructure projects [55] . Other strengths of the method include in-depth analysis, high conceptual validity, an understanding of the context and process as well as the causes of a phenomenon, linking causes and outcomes, and fostering new hypotheses and new research questions [56] .
We developed our research protocol according to the methodology of Yin, which includes multiple cases and components of research design such as questions, assumptions, units of analysis within case studies, data, criteria for interpretation of data, and validation. The case-research protocol creates replication logic providing opportunity for generalization and is described in Komendantova et al. [57] . This protocol allowed the various actions by the BESTGRID partners to be transformed into a common framework of actions and guiding principles. This common methodological framework, which categorized actions taken in pilot projects, helps us to understand differences and similarities across the projects.
There are two types of questions related to data collection and stakeholder mapping. The first type relates to all pilots and is therefore called "common to all pilots" questions. The second type relates only to specific actions within certain pilot projects and workshops with local governments (Figure 2 ). The protocol for data collection is described in Komendantova et al. [58] .
We conducted a case study analysis of the following pilot projects: Waterloo-Braine-l'Alleud and Stevin connections by Elia, the Bertikow-Pasewalk connection by 50Hertz, NEMO by National Grid, and SUED.LINK by TenneT. All these projects are designed to serve large-scale, centralized energy generation. It is outside the scope of this paper to discuss alternatives like decentralized generation because researchers seldom have the opportunity to observe the participatory process in "real-world" pilot projects. As these projects did not include alternatives such as decentralized generation, the comparison of received primary data from this research with secondary existing data on alternatives would not be scientifically robust.
Until June 2014, Elia planned to construct a 150 kV onshore underground cable between the two regions of Braine-l'Alleud and Waterloo in the South of Brussels in Wallonia. This project was needed to guarantee a reliable power supply in view of the projected increasing demand from Waterloo. The project should start from the year 2018 and integrate electricity generated by renewable energies. In 2013, the line between Braine-l'Alleud and Waterloo was selected as a pilot project for BESTGRID. The infrastructure project was expected to cover both urban areas and green zones, thus making it an interesting complementary project to other pilots selected to be part of BESTGRID. In June 2014 all actions of Elia were cancelled because the project was postponed for several years. One of the reasons for this was the publication of new data and forecasts from the distribution system operator regarding the Waterloo zone, which showed that the growth of electricity consumption in the region was stabilizing, and that a number of requests for connections for wind energy were rejected. The remaining pilot activities were therefore moved to another ongoing project by Elia, the Stevin project, the biggest grid project in Belgium for many years. It will involve the construction of 380 kV electricity lines between Zeebrugge and Zomergem, in the vicinity of Ghent. Out of the 47 km of transmission lines, 10 km should be underground. The project will integrate electricity from offshore wind farms, will connect to the NEMO project-the interconnector between the United Kingdom and Belgium-and also contribute to on-shore decentralized energy and harbor development. The project will cross eight communities and two provinces, traversing very densely populated areas as well as natural and landscape protected areas. The fact that it is planned in an area with very dispersed single-family houses and urban settlements is a major challenge.
TenneT, in cooperation with the German TSO TransnetBW, is currently developing the largest energy transmission infrastructure project in Germany, the SUED.LINK. This power transmission line is around 800 km, with a transmission capacity of 4 GW, and will deliver electricity generated from wind energy in the North Sea to consumers in central and southern Germany, providing a connection to an area between Wilster in Schleswig-Holstein and Grafenrheinfeld in Bavaria. SUED.LINK is the first line to be constructed using high-voltage direct current (HVDC) lines, which enable large volumes of electricity to be transported over long distances. The 800 km line is planned to go through dozens of densely populated regions, thus requiring information to be delivered and discussed with thousands of citizens.
50Hertz is planning a 380 kV overhead line of approximately 29 km between two communities: Bertikow in Brandenburg and Pasewalk in Mecklenburg-Vorpommern. The project will replace the existing 220 kV line to integrate the growing volumes of electricity from renewable energy sources generated in the Uckermark region and Western Pomerania. Currently, wind turbines in Bertikow are generating 330 MW, and this is expected to increase to up to 800 MW by 2020. There are currently 13 alternatives for the corridor, each approximately 1 km wide, adding up to a total of 11 km. Current plans are that the new lines will be constructed along the existing 220 kV and 110 kV lines from 1950, which will be partly replaced or coupled with the new 380 kV line. The need for the new line was legally set by the German authorities in the year 2013 and it is expected to become operational in 2019. Under the National Grid pilot, a retrospective evaluation of the consultation and permitting phases for the project is planned. The chosen pilot is the NemoLink project, a joint venture between National Grid and the Elia group constituting a 130 km interconnection between the United Kingdom and Belgium. The subsea cable will run from Pegwell Bay in the United Kingdom to Zeebrugge in Belgium and will pass through English, French, and Belgian waters.
Results
The review of actions that were planned or carried out in the pilots showed that different participatory elements were used. We classify these elements according to Arnstein's ladder ( Table 2 ). We also classify the concerns of stakeholders according to five subject areas or guiding principles (need, engagement, environment, transparency, and benefit), which are described in the background section. This table shows that almost all actions foreseen by TSOs fall in the middle of Arnstein's ladder, varying from therapy to information and consultation. No manipulation was found. Even though selection of the participating group of stakeholders by the project developers is defined in the literature as manipulation [55] , we still consider the mini-workshops of the National Grid as a higher level of participation because national NGOs had a chance to comment on the process of organization of these workshops. Most of the TSOs' actions are at the levels of information and consultation. In our view, the info markets introduced by TenneT can be considered to be a mixture of information and consultation. They allow project developers to introduce themselves to stakeholders and to encourage an open dialogue. Round table discussions and mini-workshops allow a smaller number of participants to discuss specific issues. Independent observers recorded stakeholders' feedback and the TSOs replied to concerns raised by stakeholders. Table 2 also shows the level of participation needed to address each guiding principle. For instance, therapy would entail providing information to address the perception of risks, such as impacts on human health, while the information level could address all five guiding principles. The higher we climb the ladder, the lower the number of guiding principles addressed by BESTGRID. For instance, at the partnership level, only the environment and transparency principles were addressed through cooperation between national and local NGOs and TSOs.
During the planning procedures, round table discussions, and workshops, NGOs provided input into the planning of infrastructure. This feedback corresponds to a level of consultation and placation where NGOs can play an advisory role but TSOs retain the right to judge the legitimacy or feasibility of the advice received. We attribute the efforts to settle action plans in cooperation between NGOs and TSOs at the level of placation for the pilots of National Grid and 50Hertz because decisions were frequently taken without involving NGOs or informing them about the decisions already taken. The cooperation between NGOs and two other TSOs, Elia and TenneT, allowed for more extensive feedback and a higher level of participation, reaching the level of partnership between TSOs and NGOs by jointly developing the action plans. However, this consultation was also restricted as the options and issues to be raised were defined by the developers and authorities. Finally, a key factor was that the need for the projects was identified by the developers and authorities, who were not prepared to discuss alternatives.
Existing evidence suggests that the middle level of Arnstein's ladder is the most frequent level of stakeholders' participation in developed economies. However, only consultation, involvement, or collaboration with stakeholders occurs at this level. This does not equate to full participation, but rather suggests tokenism as stakeholders cannot influence decisions.
The BESTGRID approach goes beyond this level, as it allows for a stronger and systematic collaboration between TSOs and NGOs. This can be considered an innovative approach because the two groups are involved in the same project, their collaboration is voluntary, based on the recognition of common interests and respect of each other priorities, and it is guided by an independent organization, in our case, the Renewables Grid Initiative. The NGOs Germanwatch and BirdLife actively commented on plans and provided the TSOs with guidance on the design and implementation of actions relating to public acceptance and environmental protection. These recommendations stimulated TSOs to implement some extra measures not requested by legislation. For instance, the following recommended participation and consultation tools were implemented: info-markets, mobile bus tours, and roundtable discussions. The feedback from participants showed that info-markets and information events were successful in demonstrating the need for the project to the public and organized stakeholders. The roundtable discussions helped to collect feedback and new suggestions on actions to protect the environment.
Existing evidence regarding the process of siting electricity transmission projects in other countries corresponds with our results. For example, in its review of ongoing infrastructure projects, the U.S. Environmental Protection Agency came to the conclusion that public participation may occur at multiple levels and at different stages of the project, and that different stakeholders may choose to engage at different levels. Generally, a higher level of participation requires more effort from both project developers and stakeholders, and therefore attracts fewer stakeholders. In light of this, we mapped stakeholders and their level of engagement across the four pilot projects as well as the different levels of Arnstein's ladder (Table 3) . Content analysis of reports, protocols, and interviews containing the concerns of both organized stakeholders and laypeople, showed that the guiding principle "need" was one of the most questioned principles in all three pilots and was mentioned 235 times. "Environment" was also discussed often (mentioned 149 times) as well as "transparency" (mentioned 125 times). The guiding principles "benefit" and "engagement" were raised significantly less frequently (45 and 53 times, respectively). Figure 3 shows the patterns of concerns regarding guiding principles. The need for the projects was often unclear to local inhabitants. Generally speaking, they questioned why the projects were needed, in light of available alternatives such as decentralized energy generation and efficiency measures. They also requested clarification regarding factors influencing discussion about the need of the project, such as future energy demand in the region, population dynamics, migration of industries, energy efficiency measures, and options for decentralized energy generation. "Environment" was the second most heatedly discussed principle and it raised many very specific concerns. In the case of the Elia project, concerns were limited and mainly pertained to the impacts during the construction period. This is largely due to the location and the relative size of the Elia project. In the TenneT pilot, the impacts on the environment, including those on nature and ecosystems, were fiercely debated, as well as the visibility impacts on the landscape and impacts of EMF on human health. In this case, stakeholders perceived the direct involvement of environmental NGOs very positively, but concerns about landscape impacts and EMFs were only partly addressed.
The BESTGRID actions allowed stakeholder concerns to be heard and understood. BESTGRID also provided the opportunity for NGOs to advise on how to deal with the concerns raised, including the provision of detailed information on the impacts of EMF, conducting EMF measurements, and involving independent experts to talk about the risks of EMFs. These recommendations were partly implemented by 50Hertz during the mobile information tour and round table discussions. The recommendations on visibility effects included the possibilities of merging old and new lines or applying new design options to the construction of pylons in consultation with stakeholders using 3D visualization tools. Additional research is needed in many cases to better understand whether these measures can reduce social opposition to infrastructure projects.
The principle "transparency" was frequently discussed. Stakeholders requested clear information as they had doubts regarding the level of transparency of information and, in particular, questioned the sources of electricity to be fed into the grid. In all pilots, stakeholders requested more information about the preferred corridor, the criteria used for its selection, and the details of the planning process.
Transparency of information is often connected with the issue of trust in the companies, officials, or sources of information. During the public information events, concerns about the trustworthiness of information were raised several times, especially with respect to published information or experts engaged by TSOs to report about contested issues, such as the impacts of EMF. During the focus group discussions, the issue of trust also appeared several times, namely regarding the sources of information. Public authorities and academics were regarded as the most trustworthy source of information about the risks or the need for the project.
The guiding principle "benefits" was least frequently discussed. The major concerns were co-benefits, such as the modernization of roads in the region during construction, and compensation to separate groups of stakeholders such as landowners or to the entire community.
The principle "engagement" did not attract much attention among stakeholders. Generally, they did not believe that they would have an opportunity to engage, and therefore questioned the value of engagement as a result of previous experience. Stakeholders reported their doubts that their voices would be considered and complained that information regarding the different types of possible participation was limited ( Table 4 ).
The BESTGRID approach has not led to a higher level of public participation such as delegation or citizen control. Evidence shows that achieving these levels is possible; for example, citizen control proved to be successful in the implementation of some wind projects where public resistance turned into public support [59] .
However, the approach developed and deployed in BESTGRID can be regarded as an improvement in the quality of engagement and an important learning experience for all participants. Despite the fact that the information provided by TSOs on the need for specific electricity grids, projects for supporting the energy transition, and energy security significantly contributed to open discussions about the need for the electricity transmission projects, it remains questionable whether TSOs should have to provide such information or whether this should be the responsibility of other stakeholders, such as regulators, policy-makers, or civil society itself. For the Elia and 50Hertz pilot projects, we also collected feedback on the usefulness of the approach and the activities that ran as part of BESTGRID. The responses generally indicated a high level of interest and satisfaction from local stakeholders. Organized stakeholders in particular, rather than laypeople, were positive about the participatory process. Some mentioned that such participatory processes would require more time but could indeed provide stronger arguments in favor of projects, and therefore save time at a later stage of the permitting procedures. One interesting recommendation from both experts and laypeople was that ideas and propositions for possible corridor alternatives should be systematically collected.
In the case of Elia, stakeholder organizations, such as public authorities and NGOs, declared that the project helped to raise awareness and increase knowledge levels (87% of respondents). For the majority of stakeholders (82%), their interest in BESTGRID and the project increased after the public information events. Respondents appreciated the content discussed at the events, with 45% of participants judging it to be very good and 55% good. However, generally speaking, it seems that additional information is desired. Overall, 35% declared their satisfaction with the information provided during the workshop, but 65% of participants indicated their wish for more information. It is important to note that, according to stakeholders, more information is required from local authorities about the details of the planned corridor and its alternatives, the possibilities for participation and engagement, the planning process, and the expected benefits generated by the project for affected communities.
In the case of 50Hertz, evaluation of the feedback from stakeholders showed that 85% of all participants considered the round table discussions interesting and that they provided stakeholders with important information and suggestions. A total of 80% of participants thought that the local stakeholders and experts from the scientific field who participated in discussions had sufficient expertise and provided valuable input, and 75% of all participants will definitely consider participating in follow-up events. However, participants noticed that the value of round table discussions is limited because it is more difficult to reach a broad range of interested stakeholders through such a forum.
Discussion
Our results showed that concerns about the need for a project, issues of visibility, and impacts on human health as well as transparency of information about planning procedures are more relevant than concerns about compensations or benefits from the projects. These results correspond with existing evidence. For example, Porsius et al. (2014) [60] suggested that perceptions about the impacts from EMF on human health are among the greatest concerns regarding the deployment of electricity transmission grids. The results of their study showed an increase in non-specific health complaints and attribution of these complaints to a new power line in a residential area. Tempesta et al. (2014) [61] found that overhead transmission lines have major impacts on how people perceive landscape aesthetics; a pylon occupying even a minor fraction of the view can spoil the look of the landscape. Their study showed that the social benefits of burying high voltage power lines would exceed the costs in some parts of the country, such as the mountains, where the willingness of population to pay, per kilometer of power line eliminated, is higher. Elliott and Wadley (2012) , who studied homeowners' perceptions of high-voltage overhead transmission lines, also identified pylon design, health effects, and visual and noise impacts as being among the major concerns [62] .
In the current study, many stakeholders raised concerns about the need for large-scale transmission projects in light of available alternatives. Several alternatives were discussed such as decentralized and distributed energy generation, energy efficiency measures, and alternative routings for the transmission lines. A more detailed discussion about centralized versus decentralized or distributed energy generation was out of the scope of this research; however, this would be a very interesting topic for follow-up research. This is a very complex issue with many pros and cons for both options and several existing studies try to understand the advantages and disadvantages of both. Such research would also involve the very complex question of to what extent stakeholders' feedback should be included in a discussion about energy security issues. Furthermore, existing governance systems should be studied in more detail to understand how participatory governance works in different countries and how differing degrees of centralization or decentralization of decision-making as well as different regulatory and institutional frameworks shape the process of stakeholder involvement in discussions about energy security issues.
Regarding the guiding principle "transparency," it seems that it is not only connected with the availability of information and its clarity but also with the level of trust in the source of this information. This result also corresponds to the available evidence. When researching public opposition to new energy infrastructure, Devine-Wright (2012) investigated the role of place attachments as well as the project-related constructs such as perceived impacts, trust, and procedural justice [23] . Based on surveys from inhabitants in southwest England, he found that perceptions of positive and negative impacts of the project, followed by trust in developer and procedural justice, are identified as major factors influencing public opposition. Cotton and Devine-Wright (2011) studied the discourse among stakeholders and the local community in response to a new power line [63] . They revealed three discourses about procedures for public participation, trust in the transmission system operators, and the need for the project in light of the possibility of centralized or decentralized energy generation. In a comparative study on public beliefs about high-voltage power lines in Norway, Sweden, and the United Kingdom, Aas et al. (2014) used correlation analysis to reveal that the strongest correlation is between acceptance or support of the project and trust in TSO's activities [64] . Trust, therefore, seems to be one of the major factors influencing social support.
Currently there is no common agreement on how to measure either the efficiency of stakeholders' participation methods or the degree of stakeholders' participation that should be reached to make the project successful. A general lack of empirical consideration regarding the quality of participation methods arises from confusion caused by the lack of an appropriate benchmark for the evaluation and comparison of results regarding participatory processes [65] . It can be difficult to evaluate the quality of participation exercises; the evaluation often focuses more on the quality of the process itself rather than on its outcomes. During the last decade, there have been a number of attempts to specify criteria against which the effectiveness of the participatory process can be assessed. However, there are certain limitations to these attempts, and the developed criteria were not assessed in terms of how they could be applied in practice [66] .
The evaluation of procedural justice and the organization of the participatory process in BESTGRID clearly show that full engagement with stakeholders has not been achieved. However, we believe that the heterogeneity of public stakeholders and the complexity of the issues impede comprehensive and deep engagement. Despite this, the value of the BESTGRID process has been fully acknowledged by the participating consortium partners as well as by the interviewed stakeholders. The value is mainly driven by the cooperation with organized stakeholders who represent different public interests and contribute different worldviews. Moreover, cooperation with national and local NGOs stimulates project developers to go beyond standard practices and motivates them to make regular improvements to the infrastructure planning process. These reasons, as well as the observations made during the course of the BESTGRID project, lead us to consider that the cooperation between TSOs and project developers more generally needs to be encouraged and facilitated as it has the potential to deliver better projects and more legitimate outcomes.
It is, therefore, essential for policy makers and energy regulators to consider inclusion of participatory and consultation activities in the decision-making process, as well as to provide measures of how these activities can be realized. In particular, we refer to the fact that capacity among NGOs is very limited and often subject to the availability of funds. In the case of BESTGRID, NGOs received funds from the Intelligent Energy Europe program to carry out the tasks allocated to them in the BESTGRID project. Once the project is terminated, these funds will no longer be available and their expertise and time will need to be moved to different issues, where funds can be raised. While some TSOs could be willing to invest resources into an NGO's capacity scheme because of the value they bring to the project, this option is considered problematic for a number of reasons. First of all, NGOs need to remain free to follow their own motivations and principles. If funded by TSOs, they could lose credibility and weaken their position in society. Generally, energy regulators will not allow TSOs to recover the costs for financing capacities within NGOs. The ability of securing capacity among key NGO actors will be important for the realization of the desired grid expansion, because organized groups usually form for reasons of opposition and only very seldom to support the infrastructure siting process.
Today public participation is strongly institutionalized and it is assumed that citizens have an opportunity to express their concerns with the help of organized groups, such as NGOs [63] . However, because of current new institutional arrangements, such as governance beyond the state, in reality citizens do not have more opportunities to express their concerns [67] . In several cases of infrastructure siting it is still the same groups of stakeholders, such as experts and decision-makers, with the power and ability to influence the processes according to their interests. If BESTGRID is assessed by using the ladder of Arnstein, it still mainly includes degrees of tokenism and still no trace of citizen power, which is a sign of unequal distribution of power between different groups of stakeholders.
What we have also learned from the BESTGRID process is that there are basic steps that should to be fully addressed in any consultation process. In the case of transmission grids, the "need" is a fundamental discussion point that, complemented with high levels of transparency and information provision, requires attention in the very early stages. The "need" for a new project is always the result of a set of assumptions and visions of the future. These have to be disclosed and efforts should be made to meet the desires of stakeholders to be engaged in the process of shaping assumptions and future scenarios. We have also learned that a stable and robust environmental protection governance framework benefits project developers because it addresses stakeholders' concerns and creates the basis for cooperation with civil society groups. However, in the BESTGRID project, we did not achieve any insight as to how to address those concerns related to the impacts on the landscape caused by infrastructure as well as visibility effects. Addressing these questions will require additional research.
Moreover, use of the term "acceptance" of a project, whose need was identified by policy-makers in cooperation with experts, should be applied with caution. As Batel et al. (2013) [41] pointed out, "acceptance" is often connected with the toleration of something that is inevitable. Other authors [43, 66] also argue that this terminology implies a top-down, normative perspective when acceptance from inhabitants is needed only to legitimize a decision or to allow infrastructure construction without protests. Focusing only on acceptance can divert attention away from other aspects of human reasoning such as support, resistance, apathy, etc. BESTGRID showed that sociopolitical acceptance would also involve institutional changes that indeed would open up the possibility for inhabitants to express their opinion about the need for transmission and generation projects. Currently this is carried out in a top-down process and research on social acceptance shows this [29] . This approach hinders the establishment of an innovative renewables-based power supply.
Many different methods for stakeholder participation-going beyond standard practices and legal requirements-were applied during the duration of BESTGRID. However, the most appropriate techniques for public participation are likely to be hybrids of different methods [43] . The BESTGRID approach is the first project to have been constructed around the active cooperation between NGOs and TSOs. It can be considered a good method to address the many challenges that the infrastructure siting process faces today and could be a source of inspiration for future work.
